SUMMARY In patients with peptic ulceration, both vagal stimulation by insulin hypoglycaemia and stimulation by pentagastrin cause pepsin 1 to be secreted into gastric juice. There is a secretory threshold for pepsin 1, below which only pepsins 3 and 5 are secreted. Pepsin 1 accounts for an increasing proportion of the total peptic activity/ml of gastric juice as the total activity increases.
increasing proportion of the total peptic activity/ml of gastric juice as the total activity increases.
Higher concentrations of pepsin 1 in the basal gastric secretion occurred significantly more frequently in patients with duodenal ulcer than with gastric ulcer. In these patients there may be an increased 'background' secretory drive.
On agar gel electrophoresis of normal human gastric juice at ph 5.0, up to eight zones of proteolytic activity may be recognised, at least five of which represent unique pepsins.' Using the nomenclature suggested by these authors,2 the pepsins are numbered 1, 2, 3a, 3, and 5 in order of electrophoretic mobility to the anode with reference to a porcine pepsin marker. Pepsin 3 is always the most abundant of the pepsins present, usually followed by pepsin 5. The proportional contribution made by pepsin 1 to the total peptic activity is variable.
Taylor3 found that in response to histamine, patients with chronic peptic ulceration secreted pepsin 1 significantly more often and in greater quantity than did control subjects. Vagally stimulated gastric secretions were not studied. In the cat, prolonged electrical stimulation of the vagi results in the secretion of increasing amounts of the most electronegative pepsin, ' cat pepsin 1 '.4 This observation prompted further study of pepsin 1 secretion by patients with chronic peptic ulceration, both in response to vagal stimulation by insulin hypoglycaemia and to pentagastrin.
Methods

PATIENTS
Thirty-three patients were studied who were under the care of Dr J H Baron (Hammersmith Hospital, London) Fig. 1 . The total peptic activity of the first 15 minute sample after insulin was 730 ,±g/ml (porcine pepsin equivalent) to which pepsin 1 made a negligible contribution. With the onset of hypoglycaemia, the total peptic activity increased to 4050 ,g/ml in sample 2, and a striking increase in pepsin 1 secretion occurred.
Pentagastrin administration
After pentagastrin administration the secretory response with respect to pepsin 1 and total pepsin concentrations was similar among patients with gastric ulcer to that among patients with duodenal ulcer. Twenty-four of the 25 patients secreted more than trace amounts of pepsin 1. The incidence of patients with duodenal ulcer secreting + + or more pepsin 1 was not significantly different from that under basal conditions (p> 0-20) or after insulin (2-1-6-6) (1-8-6-6) (105-3-1) The vagus is known to stimulate pepsin secretion in man'1 and acetylcholine was shown to stimulate pepsinogen secretion in a dose-dependent fashion by rabbit gastric mucosa in organ culture.12 In response to vagal stimulation by insulin hypoglycaemia, all the patients in the present study secreted pepsin 1, together with increased amounts of pepsins 3 and 5. The increase in pepsin 1 concentration did not parallel the increase in total pepsin concentration, however, but had an approximately logarithmic relation to it-thus pepsin 1 accounted for proportionately more of the total peptic activity when this was high than for lower total activities. Wright et al.4 observed that prolonged electrical stimulation of the vagi in the cat resulted in the secretion of increasing amounts of the most electronegative pepsin, 'cat pepsin 1,. Thus it appears that vagal stimulation not only increases the total quantity of pepsin secreted by the gastric mucosa, but also influences the composition of the pepsin mixture released. Pentagastrin was also found to stimulate pepsin 1 secretion in patients with peptic ulceration. In the case of patients with duodenal ulcer, there was a difference in the responses to insulin and to pentagastrin: the total concentration of pepsins secreted was smaller after pentagastrin, yet the contribution made by pepsin 1 to the increase was proportionally higher. Again, this situation may be analogous to that in the cat, in which, although the total pepsin response to pentagastrin is small, 'pepsin 1' is a major contributor.10 In patients with gastric ulcer, the numbers studied are too few to enable a comparison between pentagastrin and insulin stimulation to be made.
In the present investigation pepsin 1 was found when present, to account for 1.3 % to 26-9 % of the total peptic activity (upon globin) of the gastric juice samples (Table 3 
